Partially-purified preparations of transcription factor TFIIIC derived from either cytoplasmic (S100) or nuclear (NE) HeLa cell extracts possessed comparable activities when assayed by in vitro transcription, although it was possible to detect sequence-specific binding to the VAI RNA gene promoter by DNase I footprinting only with TFIIIC (NE). On the basis of mixing experiments, this difference could not be ascribed to either transcriptional or DNA-binding inhibitors. These findings provide further evidence for the existence of two forms of TFIIIC: one which is present in both extracts and is transcriptionally active; another which predominates in nuclear extracts and is transcriptionally inactive.
INTRODUCTION
Transcription factor TFIIIC was initially defined as a chromatographic fraction derived from human cell-free extracts which is required for the reconstitution of accurate transcription from all class III genes in vitro (1, 2) . Through template competition experiments, TFIIIC has been shown to interact directly with the VAI and tRNAj MET genes (3) . A protein present in this fraction has been shown by various cleavage interference methods to bind specifically to the internal promoters of both genes (3) (4) (5) (6) . It has been presumed that the same protein is responsible for both the observed DNA binding and transcriptional activities, though recent data demonstrating differences in TFIIIC behavior (salt stability of TFIIIC-VAI gene complexes (5) , chromatographic separation of DNA binding and transcription activities (6) ) cast some doubt on this assumption.
In this manuscript we have chosen to illustrate the apparent discrepancy between the DNA binding and transcriptional activities of TFIIIC by investigating these properties in chromatographic fractions derived from two types of HeLa cell extracts, either cytoplasmic (S100) or nuclear (NE) in origin (7) . DNA binding was investigated by DNase I footprinting; transcriptional activity was assayed by in vitro reconstitutions. The VAI RNA gene of adenovirus-2 was employed in both assays. Our results indicate that while S100-and NE-derived fractions exhibit comparable transcriptional activities, we have been able to observe footprints only with TFIIIC (NE).
Mixing experiments provided no indications of DNA binding or transcription inhibitors in either fraction. We conclude that this differential behavior is evidence for the existence of two forms of TFIIIC: one which confers transcriptional activity, another which predominates in HeLa cell nuclear extracts and is itself only capable of DNA binding.
METHODS

Protein fractions
Cytoplasmic (S100) and nuclear (NE) extracts were prepared from HeLa cells according to the Dignam protocol (7). TFIIIC-containing fractions were partially purified by chromatography over phosphocellulose as previously described (6) . The TFIIIC fraction derived from a S100 eluted at 500 mM KC1
and contained 3.65 mg/ml protein. The TFIIIC fraction derived from a NE eluted at 525 mM KC1 and contained 1.47 mg/ml protein. TFIIIC (S100) was contaminated with trace amounts of TFIIIB and RNA polymerase III, while TFIIIC (NE) was essentially free of both these activities. The preparation of partially purified TFIIIB and RNA polymerase III used in transcription reconstitutions has been previously described (6) .
DNA plasmids
Plasmid pVAI, containing the VAI RNA gene from adenovirus type 2, was constructed by ligating the 231 bp Xbal/Ball restriction fragment from plasmid pAd2-wt into a Xbal/Smal cut pUC12 vector and transforming E. coli strain JM101. Plasmids were propagated and purified using standard protocols (8) .
In vitro transcription
Transcription reactions (30 pi) were performed in a buffer containing 20 mM HEPES (pH 7.9); 8% (v/v) glycerol; 3.5 mM MgCl 2 ; 70 mM KC1; 2 mM DTT; 0.6 mM each ATP, CTP, and UTP; 25 V M [ct- poly(dA-dT)units (9)), TFIIIB (0.14 yg, 5.8 VA units (10)), 7 yg BSA, and amounts of TFIIIC as described in the figure legends. Transcription reactions were incubated at 30°C for 60 min and processed as previously described (6 cpm) labeled DNA fragment, and amounts of TFIIIC as described in the figure legends. DNase I cleavage, gel electrophoresis, autoradiography, and densitometry were performed as previously described (6) . TFIIIC footprinting was quantitated by comparing the intensities of DNase I cleavages (indicated by arrows in figure 1 ) against those in the control reaction. The protection observed with 2.5 yl TFIIIC (NE) was arbitrarily chosen as 100%.
RESULTS S100-and NE-derived TFIIIC exhibit similar transcription activities Unfortunately, TFIIIC derived from these extracts has exhibited a variable ability to be analyzed by footprinting assays, usually requiring multiple chromatographic steps in order to produce a sufficiently concentrated sample for this purpose (4, 5) . TFIIIC has also been shown to be present in nuclear extracts prepared by the method of Dignam et al. 
